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(54) DISTRIBUTION REFLECTION TYPE POLARIZATION-MODULATION SEMICONDUCTOR LASER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polarization-modulating 
semiconductor laser which has the large degrees of allowance to 
structure or manufacturing process. 

SOLUTION: This polarization-modulation semiconductor laser is a 
distribution reflection type one, in which a DFB laser part and a DBR 
reflection part having an active layer 3 where a difference of gain 
between TE polarization mode and TM polarization mode is small, are 
arranged in the direction of an optical resonator. The laser has such a 
structure that can control the reflected light from the DBR reflection part 
to the DFB laser part, thereby switching laser oscillation between TE and 
TM polarization modes. 
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tW^JSl] TEm&^-b'kTMOf&^-KOfiHtil: 
tf'^Z V^Stt*«r*T*-& D F B I— IfSBt D B RK&teB 

fcfcWt. DBRRWgi5*^DFBP-if^cOSW* 

Eflliftt-HkTMfllft^-KiaT^^ yf-^^S-frS 
i k £#f8k -T & flBBBWHWttU-- 9"'. 

&m*m i iea<o«j!fe^iH¥^u— 9*. 

[ m$m 3 ] D B RStfgBSr , RMtfc&tfD FBt-H 

DBRISt. Ktt^* ? DFB*-KOfl!l*C7)«jS[t 
- K IC— St LT V ^ «*CftlJffl|-C# D B Rffl&X'm 
j£U DFBW-lfaS^ORSWfi*. miDBR^cO 
HtS2DB RfgiScOflWOfif^- H 

[ If 4 ] D F B U— <f JWO^ttJBOT E flft£E: - H 
k TM - K <7)f Ijft2#</J<. $ < & & «HC«J£ $ ftT 

cnmmzx ->x , -^owa**- v%ZKm-&imb 

EiS^^-h'hTMiSjS^-h'raT^'f yf-^S-tfl) 

i t &mkb-r&mgm 1 ie«^ffl^fB¥»ttu-- 

if. 

[ff^Ji6] DFBU--!r«i:DBRR»«<Oia£ % « 

^yt^mm^z-sc^^^ z b Tu— v$m*m<r>m 

i k Sr#iak^-Si8*« 1 ffi«0«835»4 i ilWtsl'- 
if. 

a z b *wAt?&mcm6&j&<omm®t ! Pmi'- 

if. 

cw*ja8j DBRRit^iatff^o^fsis^, d 
f b r®<D®mw?<?M&ffl!t* <is^$n 
•c v i k * w»k -r hmsm 1 j!>m 7 ^<5j/x*>{ct£fj 



(a«iiw««tcwjirt-*«a*3t««E&fa»r«i k 

m^mi 0 ] Tfe^ffioTJlft Srff&o 3fcjlfi*y 

ck«rwak-r&3ttafs*-y h?-?. 

[000 1] 
[0002] 

[«*W«rj]«*. «SrE-F#TEflRftfcTM«« 

cofflX'H hWUM -yj-y^Bftu—r 

IZI^X . HPF 2-1 5978 1 tcffi® $ fLfc**» 

(06) . mmcozmfcu— \/ai/v 

hifihh^b Zixaftcomttb icS'l* tcmSStiiASrff 

[0 0 03] RHfc*iV^T. 10«in-InPS«, 1 
2(i4'*^A/4{siffl>-7hgp$r^'f4 l <J:<oniSf*S 

i 1 . 14(iJl$0. 1 m mW n — I nGaAs P%M%& 
!9 (^yV^V-yTrfc-g^g^l . 2 7/zm) , 1 6«i 
TVK-ri nGaA s PvSttJf (AyK^-vTt* 
Ag^l. f$0. lx/m), 18(ip-G 

aInAsP7yf^yl'W'!7?|, 191ip-InP 
77 7FI, 20lip-lnGaAsPt-S'/?3y 
^^hJi. 22lip-InPf, 23lin-InPf > 
24{iT>K-r I nGaAs Pdf-v-xrJl. 2 6. 2 
8(imfig. 2 7«A/4^7h»^**triH«^«8a* 

mft?x'h&. 

[0004] mz. m^r^^kmfficT) 
tz, >t>&<Dtii.ttis7 hzmitz&ftizit. ±te^«c. 

ffico^ki&i(cm»SaA^k-r*^J6^«IS2 It?- 
mibtlX^h. *1&*mX'lZ. Vgtt«l 6)^InGa 

as ?<r>^)V9X'hht&>. TEmwtbTMmmztt-t 
&m'm < imffltx'fo&. ^cotztb. L^^aiiLh^m 

^jftSS^iniiff1 ; S^«^fiifi¥tt^J;-5TDFBu— 
if<ifsjix*>— ^<n®W. : t-YX'?m'th. ZcDVmizti 

\^x. Gmisyhmzmffiz&A'rhb. v- 
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tz-tttm^WjvMtiL*- wzm- &&&&&& ffiK 
-rvmizxj v+yfL. dfb u— fernm*- f*< 

[0005] 

— *r<ott^W«r*lfWi«SttJI E/T M«»*5«x$r 
[0006] *»njjtf>BMi, ±IEfie*fyiJ<Ofl!«i£jS& 
[0007] 

- Hi TM«jft=e- POfflHbP'JvS v^ttJis-^-rs 

DFB V—V&b D B RRSt«3&»3t«)ftJS»S-|aiteK« 

HDFB U— «f a5^)Rlt*?&(M«TS! 4«K«|J*S 

*-FHT-;*.-f yJ-y7Z-£Z>Zk$:&®Lt-? £. BP 

DFB1/- t'gPtDBRRWSP (IHl^lg^t^jS^ 
tfHS^flHRtfD F B ffgpj; 9 ^ ) tfSSSg^ft 

BWWOraiJSfcfr-aTv**. Ktc, dfb 

j^/hsv^D-c. dfb ractc l# ^mssmxt^m 

»*> fc<o^H> Pttro««^-Hia<r>SSttJBi?3*!l» 

- YcDtitmimnmzSL o-^tfow^- htu— 

[0008] JJEttfflKCfc V vc , D B RKttgP^O«»K 

&Axum#ma<offlwz'fT%oc\tx\ dbrrw^ 

HDFB U— f g|^«0SJt3t<O«^S' DFB U— «f 95 
<7)T E flifc*- F^&AJSUiTMif jfc*:- FcTDifcRlCifi 
ftlt6.rfcT\ U— ^^JgcOffl^STTE/TMra-C-X^ 
•y^-y^S-tfSi'Tre&S. 



[0009] J; OftttWKfcL iaT<7)*n^®«*^^T' 
hh. SldJ. DBRRStgff**. iiAmS5*^tiEPin 
«!K0lM««c X ot. FfcSrRflW** 

KkTMfl|**-HBlT^-( y^-y^^-li-^. IP*>. D 
B RR&tSP^«SiE?iAX(i«^epjDco$i]fflilc J: oT , 

d b RRWg^mm^mhmm^^t^ -r 1 1 

i 1 ), DB y ffcSk ( Klt«*. R&tffil 

&*-F) £DFBU— rSB<9— #<DtB&^- 

<l*SrTE/TMraT-X-f y^- & <OT£> S . 
[00 1 0] m2lC<i. D B RRttn??r , RSfifcJItfD 
F Bt- HCO— ^Wil^t- KtC— gcLTV">S^$lJ1W 
T# I.S1DB R«t£fc . Rlt»^* { D FBt- KiOflll 
^filiS*- F fc—S LT t **tt(CtmT& SIS 2 D B 
RM®X'ffif& L. DFB U— 

B R^ftB<0-#<Ofii&*:- F t IS 2 D B R«^C0ftU^r<7) 

ti^-F«oraT'«osi.i»^t^j: , 9. u— rzm* 

S . BP*>, D B RRIt«3&«-^r<OflliR=E- F £KHt-f £ 
%^)JB 1 K««i:flS*WflW s E- FSrRSttS^|g2 

&Mtm*t>mf&ztix^&. dfbi/- rgp^vstt* 

tt, T Eiffel- F t TM»- FcOW#H*Mn$ 
< . L# v>«8i«J*LhO«a[S-aAr 6 tDFB u— (f 

m-^enjD^sijejtcj: oi©»fflw*iswt$-fr» 1 km® 

<7)7? y ^KSt^Sr-^il^^- K*»& 5^7 F 
«&a^BK L- DFB U— ^3§l ^(Slcom 2 RftfgP 
*^3V%ffly<0S2RttgP^«^-F^^ yf-V^$ 
[0011]SlMi2W.f«Tli. DFBb- 

[0012] ^3tCJi, D B RRW95* { . ?±AmSPt*Ac 

iffHBSrTEfi|«*-KkTM«}ftt-HiaT^-f yf- 
y^^-ti-S . BP*>. DFB U— r95«OvS14««Of IJ'#^- 
*cyj{i^^- F LTM*Hcfg(2tc t . D B RRStnC 
<07^ y ^^{iM^iOiBiat- F£Rflt L^r^4t© 
(f$M^ ; e-F$:iRiR-rS«®*^<i^-r2»«®) 
^■TS .DFB U— r^cO«8SaA^«t 0 , vSttfl 

ts. d b RSJt^comssaAxtim 
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F£RIW4tt«fc -rankle J: 9. U 
— !fflS<OH«[^-H2rXW -y?-y:/£ -est OX'S) 

[00 1 3 3 IS4(Ctt, DFBU- ^'gPtDBRRItgS 

aSrfl&OflRS^-K^feK— KfcX-f yf- 
V *6 . D F B 9*fflco»gttJBO*iJ»*-*<0« 
«*-HK«LT«*»(C«fflfcL. D B RRttgB«97*7 

4 . D F B U— ffg|5^«0^8S[aAtC J: 0 , ?§ttJI¥m#f 

<0W»(c J: 6Jffi*f*3(«fcfe: J: 0 . D BR 

-1T3WR* D B RRStHtoR K^-f y f-y 

[ 0 0 1 4 ] SI 3 &tfW4 <0JB«Ttt, DFB U-lTff 

[0015] JjLtOHlJftKfcVvc, D B RR&tgPOIHtJr 

^wted^HR* jhbw** <Rje-*-4 £ iT\ D B R 

H<7)$ n D F B « - F fc *»Kr 0 Jte^OWW**** IZ% 

fcfc 4 . D B RRtf t^RSttfc£?)ttffi(i JtiKW/A < 3r 
%JSWl8«i(iD F B*- FTttJESftiWISJJffl 

[0016] ^%9i^tmi¥«»^^onn^rs 

£9. U— 9*««*TEfl|»*-h*tTMfilift*-Hfa 

[0017] *«HJCMefflfS*-y F"7-?Ttt. 3feiBfS 
*y h 7-?£««$ftfc£jr$:< fc jM 

[00 18] 

[fm«9lit^B]B] BIT, *WJW> i NW(tU— Ffcfll 
[00 191 jBl^EtftW 

irwHBiWLfcfBWtiMWBHrr**. 

0 c m->f£g<0#*W8jS ( D F B ) (iI»*>D F B 



*&flWjWt«H** H 2 0 0 c m- ' HJg<7)y 7 y ^R 

st (dbr) a*n«j«3*vtv*a. 

[0 0 20] RBtCfcWC. liiftiMM. 2(in-I 

n pm&Ri/rmxffl 3hd f b ww> 
fetemx-bh. m&M3i±. mzn&i 3nm<r>i nG 

aAs (gioSSOS^-O. 6%) 5itf?ilffl 
0nmtA>V«»f 1. 1 5um<7)l nGaAs P4 

JBT««S*lT*JOs TEflBfc*-FfcTM«t*e-K 
<r>mmij t >bZ<%'>X\yh (TEfilift*- F**MW« 
TMltt-WltlJ:*)^!^) . 4»4J¥ 
$2 0 0nmt'A>KSSMl. 1 5 At mtfO p — I n G 
aAsPT«jRS#l.43ta»»«. 5 ii&iffefc b aEX«8K 
5rXh7-f ri*l^mba^)l>^<7)©S6tI n P-ef8t£§ 
. 6lip- I nP±«B36fflta*>Ji, 7ti£ 

mmm s . 1 o t co«mwtg^^<o<a®a p - 1 n g 

aAsTttflKSft.&av^HB, 9(4DFBU-1fgE 
b D B RRSt«£«3W<Hc4Hi t , (,z&3Hzm%L& 

A*-*imz-?z,mcr>ttfm. nra«ti4t±M 
h t &#>m 6 <o#mtjgjs $ titz d f b 1^— fginrnm 
m- (mm^238nm) z'b*), mv&tbwrm-i 

1 <7)m&1&mi 3 0cm-' sj^-c-* s . 

[00 2 1 ]mz. I 2lZDBR%.m?$CD®ifm? (ffl 
i%238nm)t^) , ), f^WHOOcm"' 

* 0 . *HSfi«TJ4D F B^£7)vStt« 3bm t««T 
*4. DFBl/-f^, D B RRSt«C0ft«HB*-I*I<0« 

${i, '?■i^-ri^3 0 0//mT'$> , ). xh^ r^5§<7) 

[0022] ±IBt»lSfct5V^T. DFB1/- T^L^ 
^«8l«Ua±«>««tart-k . *S14Jl3tiTE«i£i:T 

««rifi«r«Jllli:«r*. TE«}£fc TM«jgC0D F B^E- 

TV^V^T', DF B^E— FiZ-Ztl-t'tKDMtiiCOZ. h ■'/ 

Trtvvn&m&mmmw&mizit^, mm®? 1 1 

FgP^IS(tiX(f DFB^-Fti-5-iX-e'fUDfll 

2^(50^7 y ^^tc-grri. ) »i. ^S&o||^®©f* 

coW^^fJc** 0 . 0 lgJSS>l>tf0T\ nmcom 

co«^OD F B U— rgS^RIt*35^# < 0 . 
WtfOW^tfODFB^-h-C^-^S-f-S. DBRRtf 

[ 0 0 2 3 ] Z ZX'D B RRStSPtcliSE^aA-r 4 k 7* 

7 x-zwgkX'mMmvr m#%&- l. db rr»S£^^« 
0.01 £4:3 -&£ t, db RRffgp^y 7 . y yfa&tji 

*<|4nmia»-/7 DBR£JttSB<y)R 
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StiftftaWB*ftffll<OD FBt-K( iIS(4TM*- H ) 

-1f««35r«DFBt-H<Oft»fflI«^«ft (iMMiTE* 
— H ) *>$>*BigHicO«8[ (a*ttTMt-K) t,ZX-i -y 

[ 0 0 2 4 ] t Z 4T\ D B R%.m&X'<D&Anmz£ 

0. 37*81 3 WO KIK**>feO(Wt** < ttff 
-^4**. |5l-«ttS (*^WTttDBR«tt<D3T« 
1 3fcDFBf^*5iSttJB3fcRfc«Wt , C*4) <DL— 
1f«S8*fc:*Hvt, =¥-v'J-^«ISlx 1 0' 8 /cm3 
<0£«*fLO. 0 2SUOWtr*. LfcA^T. DB 
RRStW^)* U «fc 4 JB*f*3Sfl:« - DBR 

4<Ofc5fc»-T-*>4 . 

/nm rx«ao»3&«tt»s*i* . d f b u— ifawiiB** 

F 4 C fc K X 0 , ffcfr<Ofii&*- Kft<0* 

[ 0 0 2 6 ] 0514, #«Bjj<o««g!aBu_Hf 

feffi*«nfca[*oa'Sr43t«# (a i, A2. ■ • ■ 

• A n ) (4. £SH8fc«fc^T**£S3*U -*^3t7 
T-f^T, 5WfflBI(ceSSS*i.4. SfI{fflT'<4. 

^ j^ft * ttm/%®t h t «ot*> 4 . 

[0027] g 233601 

IB 2 <O9360lti . D B RRIt»*««8Bf D F 

b \s-^ufrh<rmmt*m t. db R^st^(?)« 
^xizxKfzz^m^ii&m^^^zbizx*). db 

[00 28] mf&±Mimmmtm%2>&M&. dfb 
i3X'$>&. mi9mmtwt<m*m»xm\r& 

t. DFBb- f&<?)<$&®3lZ. mZtmi lnm 



^S)(0InGaAs (3lo3g»,^-0. 4%) 5M 
tmZll&l OnrnT^VHllifeJIl. 15,umC7)I n 
G a A s P 4/lTfltfiS;;*ixT*i 0 . SI 1 ^JfefiRItfOvSttW 
«k 0 TE WfW»TMW»«k 9«kD*#<=5:4J;d 
£*tT^4 (*l*«MJ: l 3gio»»)S<0*3&«^=F/h$ 
^) . Ltltf^X. DBRK3t^##&A«C\ TE 
flR8rC«»*6 (DFB •T»JWBlft'CiM* LT\^4 

[0029] -U. D BRRSt»*HI*«HW>3T 1 3 
{4. /ISli&'l 3nm«InGaAs OI^SfiOM^- 

0. 4%) ismtmzimi onmX'^yvtf&foM: 

1. 15wm(7)InGaAsP 1 4 Jl-dftfiS^ftT V> 

* . d f b u-ymnm&m 3 j; imT'hz 

<&oT*>9. DFBl^-1f«<0fHi*^«JR-r«ISS 
«(;:*&. ^t, DBRRStS5«4. ^NiAttSmt* 
DFB «faJ3&»^>(OWtlBte«:(»JRf *J&«. «aSEAt 
J: 0©IR«*S:^$ DB RRSt»*. #&A# 
®(ct3(t4TE«^-H^Jg*^. «8fitAt= J: 0 . 
D F Bb— -fUcOTNimm*- H3tfc3tt4 D B RRW 
LTf^ffl-f4 1 ( i<0«8KaA«JBTD B RRStSB 
ORStiftft^D F B U-lfajcOTMflKft*- KtC— gct 
*«fcrHISHS : F<Ot-y'f**aS»gLT*J<) . DFB^ 

[0030] D B R%.M&'\cr>mi±.maX'&7-m>&bi' 
*.9)V9M (QCSE) fc«t OtlVN-***!*. «E 
EPJDT'D F B V— <raS*»^«#«3t*«lR U . «E^Ep 

immx'wmT^mm^Tu'm^^ v+yn- 

[003 1 ] JiLhc0lMBj1T'«4. TEflRfc&»fcTM«»«s; 
c7)X-f -y i lrVyX*fohfi t . DFB U-ifa5<0?gttJi*T 
Mf iJtf*>'T E f q» J; 0 A § < =5:4 «McSUS L . 
•T 4 i 1 1 ^T'J) 4 . IP*>» D B RRffgi5*^^A« 

jitc. t m mvr&ffi-t 4 <t 0 ic^« l. db rrwsp 

^mSKaAt ± 0. DB RRStaJSr«lR«JBA»feTE 
(liS^RftSi: LXftmZV. TEIKW-f -y^-V^ 
$"ti-4^i:t>^'tgT'fc4. 
[0032] 1I3JIMM 

®rffl0T-s> 0 . mmizRmmjkm 2 0 1 **Mu«*ifcD 

FBI/- !fa5i:DBRR*fg|5<0|S|tC. 
(tTV^4. (ifflPSM4. ^St«291. 292fci 
"5S!!lftK:*araEAWi8K«iaSiiTO*. DFBU-f 
«BJO«tt«3^>«lRtt, IB2||SS0i|t|B]«-C«> , y. fiffl 
MBfHW^IIijW2 4 UDB Rmtt$<mm&cr>aT 
2 4 2<4. ^2H«£<51JODBRRfta5c7)#^SS3ri 3 
tmtffif8.X'$>$>. 02tCt>^T. 01^)^fc|5|«F-^ 

[003 3] ±fem«(C*3V 1 >T. DFBU- TSB^L^ 
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v ^mas(ij,:Ltcotts££i£A^ h t . m&m 3 ut e f m 

#T M f m X 0 *>-?MZ± £ V ^T, T E - H T 
%M-t&tfMlZ%& (DFB1/- FS5##8rCU-1f?& 
*l/COS#JB-C**> . iOttlRKfclv^ DBRS 
TM«jft*-Ffc:Rjg3*iTV**tf> 
T (C:<7)«llcfSf1-LTfc<) . «Blfflffl**-aL«rV^ 
ftC, DBR^WtiRWSfcl/tMMfeL*^. 
[00 34] ifcfc, 9M29 3£tf-LTftffitES«i*'V 

, TMiat-HTftiDBRRSfit* 
lZttLX-&fr-£&. ZCDZ\tlz£r). DBRRttSS^D 

[0035] $2%ttOT2:HaL D F B U— IfgSOvStt 
■»TM*a«W»ftTEflltWWJ: < U D B 
RR«aK>fia«*tTEfllifc*-Hfc:|ftJ«-&ii:iC 

[0036] m4mmm 

m 3 « , *%Bj^m 4 onsfe^j^^f5*s^rrfi]£7)«iB&fli« 

HffiBHT* 0 , fiflS(cK4ttl$.ilJB 2 0 1 cr>Bf&ZtitzD 
FBI/- tfgPt 2O«0DBRR|tgPT'^«$fL^>. DF 
B WifWwJSttJB 3 (2$ 1 HJfc^li: F] tflWfCfc 0 , 

teajs^e- h t TMtptat- vfflcvnmmi'hz \>\ 

2O(0DBRRIt». mfl§#8t;3f3 0 9t»«lt5Afc 
mM3 10.31 lfc^*Tftk«(c, ifK8coS=5rl» 
®#rf&^3 12, 3 1 3£j£*Wt-5>. H3£*iVvt. 

[0037] D F B U-Vmz L S ^<itJLhOlt»£Sr?± 
A-TI. t . Mtt«3<7)15|fli^- Hiaoffl»3Mi/h«v^ 
COT, Pi#^tt*-F<OfM»#fcfcfc:Jtt*rf.&. - 
^ DFB 1/— !Wf3£t4l 1 D B R^gP<7)R*f^ 
JiDFBl/— rgP<30TMJI»[^:-b*tC— gcU DFB1/ 
— Pffft>6atV*J|l 2 D B RRWSPcOSSt^fiD FBI/ 

-ifgpeoTEiB^t- Viz-Wct&mtzUkfeZtiX ^ 

6. Ltztf-oX. mi DBR^ttgP*^TM«^-h' 

[0 0 38] SI DBRRWfflfcliatfcaALT 

H3&»fe«**«K:-r fe^t - S1DB RR»ab&»TMfl| 
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